Klotho ameliorates cyclosporine A-induced nephropathy via PDLIM2/NF-kB p65 signaling pathway.
Klotho, an antiaging protein, can extend the lifespan and modulate cellular responses to inflammation and oxidative stress which can ameliorate chronic kidney diseases (CKD). To investigate the molecular mechanism of Klotho on inflammation in cyclosporine A (CsA) induced nephropathy, the mice were transfected with adenovirus mediated Klotho gene and treated with cyclosporine A (CsA; 30 mg/kg/day) for 4 weeks. Also, primary human renal proximal tubule epithelial cells (RPTECs) were treated with soluble Klotho protein and LPS. The results showed that Ad-klotho significantly reduced serum creatinine (Scr) and blood urea nitrogen (BUN) caused by CsA, and significantly increased creatinine clearance. Tubule interstitial fibrosis score (TIF), renal 8-OHdG excretion, macrophage infiltration and MCP-1 were decreased after Ad-klotho gene transfer. In addition, the overexpression of Klotho led to increase in the expression of PDLIM2, decreased in the amount of NF-kB p65, and inhibited the production of inflammatory cytokines (TNFα, IL-6, IL-12) and iNOS. Accordingly, in vitro results showed, Klotho enhanced PDLIM2 expression and reduced NF-kB p65 expression, while PDLIM2 siRNA could block the inhibitory effects of Klotho on expression of NF-kB p65. Secretion of inflammatory cytokines was also inhibited by Klotho treatment, and PDLIM2 siRNA hindered regulatory effects of Klotho on the cytokines. Real-time PCR and Luciferase assay showed that Klotho markedly increased expression of PDLIM2 mRNA and PDLIM2 reporter activity in a dose-dependent manner. These findings suggest that Klotho can modulate inflammation via PDLIM2/NF-kB p65 pathway in CsA-induced nephropathy.